Over the past decade a group of scholarly journals have proliferated that have become known as "predatory journals" produced by "predatory publishers." "Predatory" refers to the fact that these entities prey on academicians for financial profit via article processing charges for open access articles, without meeting scholarly publishing standards (1) . Although predatory journals may claim to conduct peer review and mimic the structure of legitimate journals, they publish all or most submitted material without external peer review and do not follow standard policies advocated by organizations such as the WAME, the Committee on Publication Ethics (COPE), the International Committee of Medical Journal Editors (ICMJE), and the Council of Science Editors (CSE) regarding issues such as archiving of journal content, management of potential conflicts of interest, handling of errata, and transparency of journal processes and policies including fees. A common practice among predatory publishers is sending frequent e-mails to large numbers of individuals soliciting manuscript submission and promising rapid publication for author fees that may be lower than those of legitimate author-pays journals. In the most egregious cases, they collect publication fees but the promised published articles never appear on the journal website. In some cases, authors publishing in such journals are aware that the journals do not adhere to accepted standards but choose to publish in them anyway, hence they are not "prey" (2, 3) . Therefore, "pseudo-journals" may be a more accurate name.
Regardless of the name applied to them, such journals do not provide the peer review that is the hallmark of traditional scholarly publishing. As such, they fall short of being the type of publication that serves as evidence of academic performance that is necessary to gain future research funding and academic advancement. Identifying such journals is important for authors, researchers, peer reviewers, and editors, because scientific work that is not properly vetted should not contribute to the scientific record. "Pseudo-journals" include journals that despite being published by legitimate publishers exist solely for marketing purposes (4); do not provide peer review sufficient to identify "fake" papers (5,6); and other questionable practices (7) . Predatory journals are the most prevalent type of pseudo-journals and have increased quickly. A longitudinal study of article volumes and publishing market characteristics estimated 8000 active predatory journals, with total articles increasing from 53,000 in 2010 to 420,000 in 2014 (an estimated three-quarters of authors
Identifying predatory or pseudo-journals were from Asia and Africa) (8) . Therefore, this statement focuses on predatory journals.
Most academicians (and their affiliated institutions and the entities that fund their work) want their work to be published in legitimate journals. Unfortunately, the tremendous proliferation of journals -both legitimate and predatory -makes it increasingly difficult to identify predatory journals. A journal that an author has never heard of might be a legitimate new journal, a legitimate journal that is well established but is read and cited far less frequently than other journals in the discipline, a journal from a part of the world that the author is unfamiliar with, or a "predatory" journal. 
Editor and Staff
• The publisher's owner is identified as the editor of each and every journal published by the organization.
• No single individual is identified as any specific journal's editor.
• The journal does not identify a formal editorial / review board.
• No academic information is provided regarding the editor, editorial staff, and/or review board members.
• Evidence exists showing that the editor and/or review board members do not possess academic expertise to reasonably qualify them to be publication gatekeepers in the journal's field.
• Two or more journals have duplicate editorial boards (i.e., same editorial board for more than one journal).
• The journals have an insufficient number of board members (e.g., 2 or 3 members), have concocted editorial boards (made up names), name scholars on their editorial board without their knowledge or permission or have board members who are prominent researchers but exempt them from any contributions to the journal except the use of their names and/or photographs.
• There is little or no geographical diversity among the editorial board members, especially for journals that claim to be international in scope or coverage.
• The editorial board engages in gender bias (i.e., exclusion of any female members).
Business management, the publisher
• Demonstrates a lack of transparency in publishing operations.
• Has no policies or practices for digital preservation.
• Begins operations with a large fleet of journals, often using a common template to quickly create each journal's home page.
• Provides insufficient information or hides information about author fees, offering to publish an author's paper and later sending an unanticipated "surprise" invoice.
• Does not allow search engines to crawl the published content, preventing the content from being indexed in academic indexes.
• Copy-proofs (locks) their PDFs, thus making it harder to check for plagiarism.
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Integrity
• The name of a journal is incongruent with the journal's mission.
• The name of a journal does not adequately reflect its origin (e.g., a journal with the word "Canadian" or "Swiss" in its name when neither the publisher, editor, nor any purported institutional affiliate relates whatsoever to Canada or Switzerland).
• In its spam email or on its website, the publisher falsely claims one or more of its journals have actual (Thomson-Reuters) impact factors, or advertises impact factors assigned by fake "impact factor" services, or it uses some made up measure (e.g., view factor), feigning/claiming an exaggerated international standing.
• The publisher sends spam requests for peer reviews to scholars unqualified to review submitted manuscripts, in the sense that the specialties of the invited reviewers do not match the papers sent to them.
• The publisher falsely claims to have its content indexed in legitimate abstracting and indexing services or claims that its content is indexed in resources that are not abstracting and indexing services.
• The publisher dedicates insufficient resources to preventing and eliminating author misconduct, to the extent that the journal or journals suffer from repeated cases of plagiarism, self-plagiarism, image manipulation, and the like.
• The publisher asks the corresponding author for suggested reviewers and the publisher subsequently uses the suggested reviewers without sufficiently vetting their qualifications or authenticity.
Other
• Re-publish papers already published in other venues/outlets without providing appropriate credits.
• Use boastful language claiming to be a "leading publisher" even though the publisher may only be a startup or a novice organization.
• Operate in a Western country chiefly for the purpose of functioning as a vanity press for scholars in a developing country (e.g., utilizing a mail drop address or PO box address in the United States, while actually operating from a developing country).
• Provide minimal or no copyediting or proofreading of submissions.
• Publish papers that are not academic at all, e.g. essays by lay people, polemical editorials, or obvious pseudo-science.
• Have a "contact us" page that only includes a web form or an email address, and the publisher hides or does not reveal its location.
Poor journal standards/ practice (do not equal predatory criteria, but authors should consider these items prior to manuscript submissions)
• The publisher copies "authors guidelines" verbatim (or with minor editing) from other publishers.
• The publisher lists insufficient contact information, including contact information that does not clearly state the headquarters location or misrepresents the headquarters location (e.g., through the use of addresses that are actually mail drops).
• The publisher publishes journals that are excessively broad (e.g., Journal of Education) in order to attract more articles and gain more revenue from author fees.
• The publisher publishes journals that combine two or more fields not normally treated together (e.g., International Journal of Business, Humanities and Technology).
• The publisher charges authors for publishing but requires transfer of copyright and retains copyright on journal content. Or the publisher requires the copyright transfer upon submission of manuscript.
• The publisher has poorly maintained websites, including dead links, prominent misspellings and grammatical errors on the website.
• The publisher makes unauthorized use of licensed images on their website, taken from the open web, without permission or licensing from the copyright owners.
*Formerly available at https://scholarlyoa.files.wordpress.com/2015/01/criteria-2015.pdf; no longer accessible.
Publishers and the Principles of Transparency and Best Practice in Scholarly Publishing from WAME, COPE, DOAJ, and Open Access Scholarly Publishers Association (OASPA) (11, 12) . The effort involved in developing Beall's list was impressive and it was a reasonable starting point for someone who wanted to investigate a journal's or publisher's authenticity. However, Beall did not list the specific criteria he used to categorize a given journal as predatory and he mistakenly black-listed some le-gitimate journals and publishers, particularly those from low and middle income countries (LMICs) (13, 14) . He used criteria like "journals having little or no geographic diversity on their editorial boards" and "not being listed in standard periodical directories or library databases", problems common for journals in LMICs (9, 15, 16 (Table 2) . However, the DOAJ is not a comprehensive list of all legitimate open access journals and a journal that is not listed should not be assumed to be illegitimate or predatory. It may be a journal that has not sought inclusion on the DOAJ or has insufficient funding to meet some of DOAJ's requirements. Conversely, listing on the DOAJ does not guarantee high quality -the DOAJ has a routine mechanism for users of the DOAJ to notify DOAJ if they find a journal with questionable practices on the DOAJ list.
A third approach is the "Think. Check. Submit." checklist developed by a coalition of scholarly publishing organizations (19) . These criteria (Table 3) are
To receive the DOAJ Seal, journals must meet all of the following criteria:
• provide permanent identifiers (e.g., DOIs) in the papers published; • provide DOAJ with article metadata;
• deposit content with a long term digital preservation or archiving program; • embed machine-readable CC licensing information in articles; • allow generous reuse and mixing of content, in accordance with a CC BY, CC BY-SA or CC BY-NC license; • have a deposit policy registered with a deposit policy registry; • allow the author to hold the copyright without restrictions.
* Available at: https://doaj.org/publishers#seal. Table 2 . Criteria for Receipt of the DOAJ Seal*
Do you or your colleagues know the journal?
• Have you read any articles in the journal before?
• Is it easy to discover the latest papers in the journal?
Can you easily identify and contact the publisher?
• Is the publisher name clearly displayed on the journal website? • Can you contact the publisher by telephone, email, and post?
Is the journal clear about the type of peer review it uses?
Are articles indexed in services that you use?
Is it clear what fees will be charged?
• Does the journal site explain what these fees are for and when they will be charged?
Do you recognize the editorial board?
• Have you heard of the editorial board members?
• Do the editorial board members mention the journal on their own websites?
Is the publisher a member of a recognized industry initiative?
• Do they belong to the Committee on Publication Ethics (COPE)? Identifying predatory or pseudo-journals useful for authors considering where to submit their work, but as with the other initiatives are not a failsafe to identify all legitimate scholarly journals. The criterion of knowledge of individuals involved in the journal make this approach less useful for those who are evaluating journals from a different part of the world.
Because existing initiatives do not provide errorproof methods for determining the status of a particular journal, individuals who aim to gain a high level of assurance about a journal's status need to investigate further. WAME developed the framework illustrated in Figure 1 for such investigation. This framework begins with assessing whether the journal has any of the characteristics Beall viewed as potentially problematic (Table 1) , its presence in the DOAJ, and presence of "Think. Check. Submit." features (Table 3) , with further investigation guided by these initial indicators. Assessment remains subjective, but reviewing the journals' website and practices/policies for evidence of the "warning sign" features (Table 4) will help inform this judgment. The more "red flags" that are present, the more hesitant one should be to consider the journal a desirable publication venue.
Why have predatory journals become a significant problem? Digital publication brought many benefits, including lowered journal overhead relative to printing and postage, and "author pays" models enabled immediate open access. Nevertheless, scholarly journals pay substantial costs for editor and staff time for manuscript evaluation, peer review, editing, and quality assurance. Predatory journals reduce or eliminate these services, skimming the author fees as profit.
Why have predatory journals thrived? Their promise of quick publication is attractive to academics. Predatory journals provide young researchers who may not know better and academicians in search of quick publication with a low barrier to publication. In too many settings, promotions committees and other such bodies focus on the number of publications rather than the quality of those publications and the venues in which they appear. Thus, predatory journals are likely to continue to prosper unless such bodies and funders begin to routinely scrutinize the quality as well as the quantity of their faculty's publications, not by excluding all online journals from consideration, but by identifying acceptable journals according to quality criteria (20) . Ideally, academic institutions should also identify academics who are listed as editors or Editorial Board members for journals established as predatory, and require that their affiliation with the institution is removed. Those mentoring junior researchers must recognize that predatory jour- Table 4 . "Warning Sign" features that should increase suspicion that a journal is predatory (although features may be absent even in a predatory journal)
• No information as to whether there are author fees in the Instructions for Authors.
• Peer review is not mentioned in the Instructions for Authors.
• Little or no information is provided regarding the editor or editorial board.
• No location is listed for the journal offices, or location is very different than the location of the editors and editorial board.
• The journal website is not easily accessible in an internet search (could be a problem in a legitimate journal in a low or middle income locale).
• The journal publishes either an unusually small, unusually large, or markedly variable numbers of articles each year.
• You or your colleagues have received formulaic e-mail solicitations for submissions that do not specify an interest in particular projects or areas that you are working on.
• Promised routine turnaround times for review and publication are so rapid that they seem "too good to be true" and would be unlikely to encompass the time necessary for true peer review.
• You do not receive a response to e-mail or telephone messages sent to the editor or journal office within a few days.
• The name of the journal is very similar to the name of a well-known, established journal with a good reputation.
• The publication fees are atypical for the scholarly publishing industry (much higher or much lower fees can both signal problems [with recognition that journals in low or middle income countries may have legitimately low fees]).
• It is difficult to identify articles published in the journal when searching Google Scholar or other databases (with recognition that new journals or those in low or middle income countries may face lags in indexing).
• Information about author affiliations and/or contact information is not present in published articles.
• Someone you know listed on the editorial board or journal staff, when you query them about the journal, is unaware of their supposed affiliation with the journal.
nals exist and help those they mentor identify high quality publication venues. Websites developed to help researchers must be responsible about the journals their resources help promote (21) . Addressing the scourge of predatory journals will require efforts at every level of the research process.
Future initiatives to identify predatory journals should be as transparent and objective as possible, with mechanisms for journals incorrectly identified as predatory to correct the record and for predatory journals to become legitimate by improving their practices. Authors who have submitted their work to predatory journals should share their experiences to "out" poor journal practices. Authors whose legitimate research was published in predatory journals should have a mechanism for submitting their research to a legitimate peer reviewed journal, preferably after retraction of the "predatory" publication-although, unfortunately, most predatory journals do not publish corrections or retractions. Such initiatives would hasten the demise or conversion of predatory journals.
